A novel actinobacterial strain, designated X17 T , was isolated from the sediment of Taihu Lake in China and its taxonomic position was investigated by using a polyphasic approach. The isolate formed milky-white colonies comprising aerobic, Gram-stain-positive, rod-shaped cells. Phylogenetic analysis based on the 16S rRNA gene sequences revealed that the organism belonged to the genus Nocardioides and consistently formed a distinct cluster with Nocardioides agariphilus JCM 16020 T and Nocardioides islandensis MSL 26 T , sharing 95.5 and 94.8 % 16S rRNA gene sequence similarities, respectively. The genomic DNA G+C content was 69.9 mol%. Chemotaxonomically, the isolate contained LL-diaminopimelic acid in the cellwall peptidoglycan, MK-8 (H 4 ) as the predominant menaquinone, and diphosphatidylglycerol, phosphatidylglycerol and phosphatidylinositol as the polar lipids found in the cell wall. The major fatty acids were 18 : 1 !9c (38.6 %), 16 : 0 iso (20.3 %), 15 : 0 iso (6.8 %) and 18 : 0 (5.8 %). Based on its physiological, biochemical and chemotaxonomic characteristics, the strain represents a novel species of the genus Nocardioides, for which the name Nocardioides taihuensis sp. bacterio.net/nocardioides.html). In the present study, a strain designated X17 T was isolated and described to represent a new species in the genus of Nocardioides.
T =CGMCC 4.7318
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The genus Nocardioides was first proposed by Prauser [1] based on species mainly isolated from soil. Since then, the number of described Nocardioides species has increased rapidly and members have been isolated from various different environments. In 2016, nine Nocardioides species were reported, which were isolated from a phosphate mine [2] , marine sediment [3] , a karst cave [4] , deep seawater [5] , maize [6] , etc. At the time of writing, the genus Nocardioides comprises 88 species with validly published names (www. bacterio.net/nocardioides.html). In the present study, a strain designated X17 T was isolated and described to represent a new species in the genus of Nocardioides.
Strain X17
T was isolated from the sediment initially collected from Taihu Lake in Jiangsu Province, China. Taihu Lake is the third largest fresh water lake in China and it plays an important role in the region. The lake is somewhat eutrophicated with algal blooms [7] . Using the standard dilution plating technique, the organism was isolated on modified R2A medium as follows: 300g fresh sediment soil was added to 1 l water, boiled for 10 min and centrifuged at 1500 g for 5 min; then, to 1 l supernatant liquid, normal R2A medium was added including 0.5 g yeast extract, 0.5g tryptone, 0.5 g casein hydrolysate, 0.5 g glucose, 0.5 g soluble starch, 0.3 g K 2 HPO 4 .3H 2 O, 0.05 g MgSO 4 .7H 2 O and 15 g agar; the pH value was adjusted to 7.2 by using K 2 HPO 4 or KH 2 PO 4 . The isolate was routinely cultured at 28 C on modified R2A medium but when liquid was cultured, a normal R2A medium based on water not soil supernatant liquid was used. The strain was maintained on the modified R2A agar at 4 C and in normal R2A liquid as 20 % (w/v) glycerol suspensions at À80 C. The type strains used as reference organisms were obtained from the Japan Collection of Microorganisms.
The 16S rRNA gene was amplified enzymically from a single colony and sequenced as described previously [8] . The identification of phylogenetic neighbours was initially carried out by using the BLASTN program [9] against a database containing type strains with validly published prokaryotic names [10] . The top-related sequences with the highest scores were then selected for the calculation of pairwise 16S rRNA gene sequence similarity by using a global alignment algorithm [11] , which was implemented in the EzTaxon server (www.ezbiocloud.net). Phylogenetic trees were reconstructed by using the neighbour-joining [12] , minimumevolution [13] and maximum likelihood algorithms available in MEGA version 5 [14] after multiple data alignment by CLUSTAL W [15] . The topology of the phylogenetic tree was evaluated by using the bootstrap resampling methods of Felsenstein [16] with 1000 replicates.
The almost-complete 16S rRNA gene sequence (1431 bp) of strain X17
T was determined and compared with those for related taxa. The phylogenetic trees based on the 16S rRNA gene sequences showed that strain X17
T fell within the genus Nocardioides. In the tree based on the neighbour-joining algorithm, strain X17
T occupied a distinct position clustering with Nocaridiodes agariphilus and Nocardioides islandensis (Fig. 1) , and sharing 16S rRNA gene sequence similarity of 95.5 % with type strain N. agariphilus JCM 16020
T [17] and 94.8 % with type strain N. islandensis MSL 26
T [18] . The same tree topology was also found in phylogenetic trees generated by using the minimum-evolution and maximum-likelihood algorithms (see Fig. S1 , available in the online Supplementary Material). Although strain X17 T showed the highest sequence similarity with Nocardioides caricicola JCM 17686 T (96.6 %) [19] , it did not cluster together in phylogenetic trees based on different algorithms and different numbers of related sequences (data not shown). The sequences similarities of strain X17
T with respect to all other species of the genus Nocardioides were all below 96.5 %.
Genomic DNA was extracted according to Marmur [20] from cells cultured for 3 days in the normal R2A broth. The genomic DNA G+C content of the strain was estimated from the midpoint value (T m ) of the thermal denaturation profile [21] and was 69.9 mol%.
Using cells grown on the modified R2A agar at 28 C for 2 days, the cell morphology was observed under an Olympus light microscope (Â1000 magnification). Motility was determined by subculture in a semi-solid modified R2A agar (0.6 %, w/v) deep tube. Gram-reaction tests were performed using the KOH test described by Gregersen [22] and the Gram-staining method. Catalase activity was determined by bubble production from 3 % (v/v) H 2 O 2 ; cytochrome oxidase activity was determined using 1 % (w/v) N,N-dimethylp-phenylenediamine. Growth was investigated in normal R2A liquid medium after 7 days of incubation at different temperatures (4, 20, 28, 37, 42 and 45 C), with different NaCl concentrations (0, 0.5, 1, 1.5, 2, 2.5 and 3 %), and at pH 5-9 at intervals of 0.5 pH unit (adjusted by 1 mol L
À1
NaOH or 1 mol L À1 HCl). Utilization of various carbon and energy sources was investigated using basal medium [0.1 %
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Marmoricola korecus Sco-A36 T (FN386723) and egg yolk (3 %, v/v) were tested using normal R2A as the basal medium after 7 days of incubation. The methyl-red test, Voges-Proskauer reaction, indole production, urease activities, nitrate reduction, denitrification, production of H 2 S and gelatin liquefaction were determined according the methods described by Dong and Cai [23] using normal R2A as the basal medium.
Cells of strain X17
T were Gram-reaction-positive, aerobic, rods (1 µm in width and 2-8 µm in length) and nonmotile. No aerial mycelia formed. Detailed physiological and biochemical characteristics of the strain are summarized in the species description and a comparison of selected characteristics with those of related type species in given Table 1 .
Diaminopimelic acid [24] and whole-cell sugars were analysed by thin-layer chromatography (TLC) [25] . Polar lipids were extracted and identified by two-dimensional TLC (silica gel 60, 10Â10 cm) as described by Minnikin et al. [26] . Chromatograms were developed in the first dimension with a mixture of chloroform-methanol-water (65 : 25 : 4, by vol.) and in the second dimension with chloroform-acetic acid-methanol-water (80 : 18 : 12 : 5, by vol.). Menaquinones were isolated and determined according to the methods of Collins [27] . Cell-wall peptidoglycan analysis indicated that LLdiaminopimelic acid was present in strain X17 T . The total polar lipids were composed of diphosphatidylglycerol, phosphatidylglycerol and phosphatidylinositol (Fig. S2) . The predominant menaquinone of strain X17
T was MK-8 (H 4 ). The cell sugars of the isolate were found to be ribose, madurose and glucose.
Cellular fatty acids of strain X17
T and of the type strains of two related species of the genus Nocardioides were analysed by using colonies grown on the modified R2A agar plates for 72 h at 28 C. Analysis was performed according to the instructions of the Microbial Identification System (MIDI). The major cellular fatty acids (>5 %) of strain X17 T were 18 : 1 !9c (38.6 %), 16 : 0 iso (20.3 %), 15 : 0 iso (6.8 %) and 18 : 0 (5.8 %), as shown in Table 2 . T . All strains are positive for the Gram test and nitrate reduction, negative for oxidase and H 2 S production. +, Positive reaction; À, negative reaction. Phylogenetic analysis based on 16S rRNA gene sequences and chemotaxonomic data clearly indicated that strain X17 T belongs to the genus Nocardioides and is representative of a novel species. Fatty acids composition (Table 2) , phylogenetic analysis ( Fig. 1 ) and several differential phenotypic properties (Table 1) distinguished strain X17 T from recognized species and phylogenetic neighbours. Thus, we propose that strain X17
T represents a novel species in the genus Nocardioides, for which the name Nocardioides taihuensis sp. nov. is proposed.
DESCRIPTION OF NOCARDIOIDES TAIHUENSIS SP. NOV.
Nocardioides taihuensis (tai.hu.en¢sis. N.L. masc. adj. taihuensis of or pertaining to Taihu Lake, the source of the sediment from which the type strain was isolated).
Cells are aerobic, Gram-stain-positive, non-motile and rodshaped (1Â2-8 µm). No aerial mycelium was observed. Colonies are milky white, circular, convex, opaque and about 1.0 mm in diameter after incubation at 28 C on modified R2A agar for 3 days. Growth occurs at 28-42 C (optimum, 37 C), at pH 6-8.5 (optimum, 6.5-7) and with 0-1.5 % NaCl (optimum, 0). Catalase-positive, but oxidasenegative. Positive for nitrate reduction, but negative for denitrifying reaction, methyl-red test, Voges-Proskauer reaction and indole production. Positive for urease activity and gelatin liquefication. Negative for H 2 S production. 
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